Denervation induces long-lasting changes in the distribution of microtubule proteins in hippocampal neurons.
The cellular distributions of tubulin and microtubule-associated protein 2 (MAP2) were examined in the dentate gyrus of the rat hippocampus after unilateral lesion of the entorhinal cortex, which destroys the major afferent pathway to dentate granule cells. Changes were observed in distribution of both tubulin and MAP2 in granule cell dendrites on the denervated side. After 24 h there was a noticeable increase in both anti-tubulin and anti-MAP2 staining in the outer two-thirds of the dentate molecular layer, corresponding to the area of denervation. This increased staining reached a maximum 1 week after the lesion. There was no change on the unlesioned side. During a subsequent second phase the region of increased anti-tubulin and anti-MAP2 staining became restricted, by 35 days after lesioning, to a narrow band mid-way through the molecular layer. This pattern remained the same until 6 months after the lesion, the longest time point examined. The results indicate that there is considerable plasticity in the microtubular cytoskeleton of dendrites in the adult brain and that rearrangements induced in it by axotomy can persist long after the immediate effects of denervation and subsequent re-innervation have subsided.